ONCOLOGY LETTERS 20: 1922-1930, 2020

1922

Efficacy of abiraterone combined with flutamide
on prostate cancer patients and its effect on
serum miR-493-5p and miR-195-5p
Chunyan Yang1, Yanling Dai2, Shuhua Pang3 and Xiaomin Guo4
1

Department of Pharmacy and 2Laboratory Department, Chuxiong Medical College, Chuxiong, Yunnan 675000;
3
Clinical Laboratory, Longhua Hospital Shanghai University of Traditional Chinese Medicine, Shanghai 200000;
4
School of Nursing, Chuxiong Medical College, Chuxiong, Yunnan 675000, P.R. China
Received July 10, 2019; Accepted December 16th, 2019
DOI: 10.3892/ol.2020.11719
Abstract. Efficacy of abiraterone combined with flutamide on
patients with prostate cancer (PCa) and its effect on levels of
miR-493-5p and miR-195-5p contained in serum were investigated. The medical records of 146 PCa patients admitted to
Longhua Hospital Shanghai University of Traditional Chinese
Medicine from January 2011 to December 2013 were selected.
Eighty-four patients were treated with abiraterone combined
with flutamide as a study group, 62 patients were treated with
abiraterone alone as a control group. The curative effect, adverse
reactions, quality of life and five-year overall survival (OS) of
the two groups were compared. The serum prostate-specific
antigen (PSA) level was measured by radioimmunoassay at
3 days (T1) before treatment, 1 month (T2), 2 months (T3),
and 6 months (T4) after treatment, and the relative expression of miR-493-5p and miR-195-5p in serum were detected
by qRT-PCR. The total effective rate of the study group was
significantly higher than that of the control group (P<0.05).
The total incidence of toxic and side effects in the study group
was significantly lower than that in the control group (P<0.05).
The improvement rate of quality of life in the study group was
significantly higher than that in the control group (P<0.05).
OS in the study group was significantly higher than that in the
control group at 5 years (P<0.05). There was no significant
difference in serum PSA level between the two groups at T1
(P>0.05); there was no significant difference in the relative
expression of miR-493-5p and miR-195-5p between the two
groups at T1 (P>0.05). In conclusion, abiraterone combined
with flutamide has better curative effect and lower incidence
of adverse reactions in patients with metastatic castrationresistant PCa (CRPC) than abiraterone alone, and can increase
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the expression levels of miR-493-5p and miR-195-5p in patient
serum.
Introduction
Prostate cancer (PCa) is a common malignant tumor of genitourinary system in clinic (1). In recent years, prostate-specific
antigen (PSA) screening is widely used in PCa examination,
so the diagnosis rate and treatment rate of early PCa also
increase (2). PCa is the second most common malignant
tumor in men after lung cancer. It is estimated that more
than one million new cases are diagnosed every year in the
world (3), and the incidence rate is increasing (4). After the
primary treatment of chemical or surgical castration for PCa
patients, most cases would develop into disease state, which
is the metastatic castration-resistant prostate cancer (CRPC),
with median survival less than 2 years (5). For the treatment
of CRPC, androgen pathway inhibitors have become the mainstream treatment method in recent years, such as flutamide,
sipuleucel-T, enzalutamide, abiraterone acetate, radium-223
and cabazitaxel, which can provide survival benefits for CRPC
patients (6).
Abiraterone is a selective and irreversible cytochrome P450
c17 (CYP17) inhibitor. With potency 10 to 30 times higher
than ketoconazole, it is a non-selective inhibitor. CYP17 plays
an important role in androgen synthesis and is a key enzyme in
testosterone synthesis (7). Abiraterone acetate is a prodrug of
abiraterone and a selective inhibitor of androgen biosynthesis,
which effectively blocks CYP17 and androgen synthesis in
adrenal gland, testis and prostate tumors (8). Flutamide is a
non-steroidal oral antiandrogen that blocks the effect of testosterone. Testosterone is a natural hormone responsible for the
growth and diffusion of human PCa cells. Blocking the effect
of testosterone can slow down the growth and diffusion of PCa
cells. Currently, it has been widely used in treating patients
with PCa (9,10).
MicroRNA (miRNA) is a newly discovered class of
highly conserved endogenous non-coding hairpin nucleotide
transcripts with a length of approximately 19-25 bases and
widely existing in eukaryotic cells (11,12). Studies have found
that some miRNAs are closely related to the occurrence and
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development of cancer. For example, the research results of
Beebe-Dimmer et al (13) show that miR-195-5p is downregulated in PCa cell lines DU145 and PC3. Overexpression
of miR-195-5p significantly inhibits the migration and invasion of PCa cells, and they have proved that miR-195-5p can
inhibit PCa cell movement by regulating the expression of
c-Met, MMP1 and MMP9. Research results of Zhao et al (14)
show that miR-493-5p is downregulated in breast cancer
cells and plays an inhibitory role in invasion and tumorigenicity of breast cancer cells. Human miR-493-5p belongs
to DLK1-DIO3 imprinted miRNA clusters and plays a role
as a tumor inhibitor in human cancers (14). Wang et al (15)
showed that miR-493-5p is a tumor suppressor gene and is
downr egulated in human liver cancer. Overexpression of
miR-493-5p promotes apoptosis and inhibits proliferation and
migration of liver cancer cells by negatively regulating VAMP
expression. The research results of Wang et al (15) show that
miR-493-5p is downregulated in PCa cells and acts as a tumor
inhibitor in PCa cells.
At present, there are many studies on the treatment
of PCa patients with single drug use of abiraterone and
flutamide, but there are few on the treatment of PCa patients
with abiraterone combined with flutamide. This study aimed
to find more effective and safer treatment drugs for PCa
patients, to prolong the survival time of patients and improve
the quality of life through the efficacy and adverse reactions
of abiraterone combined with flutamide in the treatment of
PCa patients, as well as the effects on expression of miR493-5p and miR-195-5p.
Patients and methods
General information. The medical records of 146 PCa
patients were selected, who were admitted to Longhua
Hospital Shanghai University of Traditional Chinese Medicine
(Shanghai, China) from January 2011 to December 2013.
Among them, 84 patients were treated with abiraterone
combined with flutamide as a study group, and 62 patients
were treated with abiraterone alone as a control group.
Inclusion and exclusion criteria. Inclusion criteria were as
follows: Patients were confirmed as PCa by pathological examination in both groups; PSA progress was observed in both
groups; both groups of patients were male, aged 18-60 years.
Exclusion criteria were as follows: patients with mental illness
and other serious diseases; patients allergic to the drugs used
in this study; patients who used targeted therapy of enzarumine or other similar potent androgen pathways.
Patients and their families were informed and signed
informed consent forms. This study was approved by the
Medical Ethics Committee of Longhua Hospital Shanghai
University of Traditional Chinese Medicine.
Main instruments and reagents. Human PSA kit (Cusabio);
multifunctional microplate reader (model: DLK0001622,
BioTek Instruments, Inc.); real-time fluorescence quantitative PCR instrument (model: 7300, Applied Biosystems;
Thermo Fisher Scientific, Inc.); spectrophotometer (model:
DR5000, Hach Company); high-speed refrigerated centrifuge
(Eppendorf); TRIzol kit (BioTek Instruments, Inc.); reverse
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transcription kit (Takara); real-time fluorescence quantitative
PCR kit (Beijing BioDee BioTech Corporation Ltd.); miR493-5p, miR-195-5p and U6 small nuclear RNA (RNU6B)
internal reference primers were designed and synthesized by
GeneCopoeia, Inc. The detailed primer sequences are shown
in Table I.
Treatment methods. Control group: patients were given
1,000 mg of abiraterone acetate orally (Xian Janssen
Pharmaceutical Ltd., SFDA approval no. J20150112), once
a day; study group: on the basis of the control group, the
patients in the study group were given 250 mg of flutamide
orally (Tasly Diyi Pharmaceutical Co., Ltd., SFDA approval
no. H19990143) once a day. Altogether 28 days as a cycle, two
groups of patients were treated for 4 consecutive cycles.
Observation index and therapeutic effect evaluation standard.
The efficacy evaluation was divided into four parts according
to the World Health Organization solid tumor evaluation
standard (16): complete response (CR) is defined as complete
disappearance of tumor focus and no new focus; partial
response (PR) is defined as the degree of volume reduction of
tumor lesions >50%; stable disease (SD) is defined as the reduction of tumor focus volume <50%; progressive disease (PD) is
defined as the degree of tumor lesion volume increase above
25%. The overall response rate (ORR) = (CR + PR)/Total cases
x100%. The toxic and side effects of group A and group B
during treatment were observed. The main toxic and side
effects were nausea, vomiting, anemia, thrombocytopenia,
myelosuppression, liver function injury and renal function
injury.
According to Karnofsky (KPS) score (17), the quality of
life of patients after treatment was evaluated. After treatment,
KPS score was improved by >10 points, which is classified
as improvement. After treatment, KPS score was decreased
or increased by less than 10 points, which is classified as
stability. After treatment, KPS score was decreased by
>10 points, which is classified as deterioration. Quality of Life
Improvement Rate = (Improvement + Stability)/Total cases
x100%.
Follow-up. The two groups of patients were followed up by
telephone and visit for 5 years. The follow-up was conducted
once every 3 months within 5 years, with the deadline of
January 2019. The overall survival (OS) was calculated from
the beginning of drug administration to the day of death or the
last follow-up in both groups.
Serum standard collection. A total of 5 ml fasting venous
blood of the two groups of patients was sampled and placed
in EDTA-K2 anticoagulation tube three days before treatment
(T1), one month after treatment (T2), two months after treatment (T3) and six months after treatment (T4). The samples
were centrifuged at 1,500 x g at 4˚C for 10 min, and 500 µl
of upper serum was drawn and stored in EP tube for later use.
Detection of serum PSA level. The serum PSA levels of the
two groups of patients were determined by radioimmunoassay
at T1, T2, T3 and T4. The detection process was strictly
conducted according to the PSA kit instructions.
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Table I. Sequence of primers.
Gene
miR-493-5p
miR-195-5p
U6

Upstream primer sequence

Downstream primer sequence

5'-TCCTACGGAGAGGCTCAG-3'
5'-CGTAGCAGCACAGAAA-3'
5'-CTCGCTTCGGCAGCACA-3'

5'-TCCTCGTAGTCCAACACG-3'
5'-GTGCAGGGTCCGGGT-3'
5'-AACGCTTCACGAATTTGCGT-3'

Table II. Comparison of general data of both groups [n (%)].
Group

Control group (n=62)

Study group (n=84)

Age			
<45
23 (37.10)
35 (41.67)
≥45
39 (62.90)
49 (58.33)
Smoking history			
Yes
47 (75.81)
69 (82.14)
No
15 (24.19)
15 (17.86)
Exercise			
Yes
36 (58.06)
55 (65.48)
No
26 (41.94)
29 (34.52)
Residence			
Urban
40 (64.52)
47 (55.95)
Rural
22 (35.48)
37 (44.05)
Ethnicity			
Han
57 (91.94)
80 (95.24)
Minority
5 (8.06)
4 (4.76)
Education level			
< High school
46 (74.19)
57 (67.86)
≥ High school
16 (25.81)
27 (32.14)
Weight			
<55 kg
25 (40.32)
27 (32.14)
≥55 kg
37 (59.68)
57 (67.86)
Diet preference			
Light
33 (53.23)
51 (60.71)
Spicy
29 (46.77)
33 (39.29)
Alcohol consumption			
Never or seldom
16 (25.81)
19 (22.62)
Frequent
46 (74.19)
65 (77.38)

Detection of serum miR-493-5p and miR-195-5p. At T1, T2, T3
and T4, the serum of the two groups of patients was taken for
miR-493-5p and miR-195-5p detection, and the specific steps
were as follows: the serum total RNA was extracted according
to the instructions of the TRIzol serum extraction kit. Total
RNA purity, concentration and integrity were determined
by UV spectrophotometry and agarose gel electrophoresis.
Total RNA (2 µl) was taken to prepare cDNA according to
the instruction manual of the kit. The reverse transcription
reaction conditions were as follows: 42˚C for 60 min and
95˚C for 5 min; the synthesized cDNA sample was stored at
-20˚C for later use. U6 was used as the internal reference gene,
and the reaction system of the total volume (20 µl) was as

χ2 value

P-value

0.311

0.577

0.877

0.349

0.835

0.361

1.086

0.297

0.673

0.412

1.331

0.249

1.041

0.308

0.819

0.366

0.199

0.656

follows: 1 µl of cDNA, 10 µl of PCR premix, 2 µl of upstream
primer (x10), 2 µl of downstream primer (x10), and 5 µl of dd
water (Rnase and Dnase free). PCR amplification cycle conditions were as follows: 90˚C for 5 min, 90˚C for 5 sec, 60˚C for
30 sec, 72˚C for 5 sec, a total of 40 cycles. Amplification data
were analyzed by ABI PRISM 7500 fluorescence quantitative
PCR instrument manufacturer software, and the results were
expressed by 2-∆CT.
Statistical method. SPSS 21.0 (Easybio) was used for
analysis, and GraphPad Prism 7 was used to visualize the
data. In this study, the counting data were expressed by
[n (%)], and Chi-square test was used to compare the rates.
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Table III. Comparison of clinical efficacy results of two groups of patients [n (%)].
Group
CR
PR
SD
PD
RR

Control group (n=62)

Study group (n=84)

χ2 value

P-value

8 (12.90)
15 (24.19)
29 (46.77)
10 (16.13)
23 (37.10)

14 (16.67)
34 (40.48)
26 (30.95)
10 (11.91)
48 (57.14)

5.738

0.017

Table IV. Comparison of adverse reactions between two groups of patients [n (%)].
Group
Nausea and vomiting
Anemia
Thrombocytopenia
Myelosuppression
Liver function injury
Renal function injury
Total incidence rate

Control group (n=62)

Study group (n=84)

χ2 value

P-value

3 (4.84)
4 (6.45)
3 (4.84)
5 (8.06)
2 (3.23)
3 (4.84)
20 (32.26)

3 (3.57)
2 (2.38)
2 (2.38)
4 (4.76)
1 (1.19)
1 (1.19)
13 (15.48)

0.145
1.500
0.652
0.673
0.734
1.782
5.743

0.703
0.221
0.807
0.412
0.392
0.128
0.017

The measurement data were expressed as mean ± standard
deviation (mean ± SD). t-test was used for comparison of
measurement data between two groups, and one-way analysis
of variance was used for the comparison of multiple groups.
Kaplan-Meier method was used to draw five-year OS curves
of the two groups of patients, and log-rank test for comparison.
P<0.05 was considered to indicate a statistically significant
difference.
Results
Comparison of general data between two groups of patients.
There was no significant difference between the control group
and the study group in age, smoking history, exercise, residence, ethnicity, education level, weight, diet preference, and
alcohol consumption (P>0.05) (Table II).
Clinical efficacy of two groups of patients. In the control
group after treatment, there were 8 cases of CR (12.91%),
15 cases of PR (24.19%), 29 cases of SD (46.77%), 10 cases
of PD (16.13%), response rate (RR) was 37.10%. In the study
group after treatment, there were 14 cases of CR (16.66%), 34
cases of PR (40.48%), 26 cases of SD (30.95%), 10 cases of PD
(11.91%), and RR was 57.14%. RR of study group was significantly higher than that of control group (P<0.05) (Table III).
Comparison of toxic and side effects between two groups
of patients. During the treatment, toxic and side effects
occurred in both groups, and there was no allergic reaction.
In the control group, nausea and vomiting occurred in 3 cases
(4.84%), anemia in 4 cases (6.45%), thrombocytopenia in
3 cases (4.84%), myelosuppression in 5 cases (8.06%), liver
function injury in 2 cases (3.23%), renal function injury in
3 cases (4.84%), and the total incidence of toxic and side

effects was 32.26% (20/62). In the study group, nausea and
vomiting occurred in 3 cases (3.57%), anemia in 2 cases
(2.38%), thrombocytopenia in 2 cases (2.38%), myelosuppression in 4 cases (4.76%), liver function injury in 1 case (1.19%),
renal function injury in 1 case (1.19%), and the total incidence
of adverse reactions was 15.48% (13/84). There was no significant difference in the incidence of nausea, vomiting, anemia,
thrombocytopenia, bone marrow suppression, liver function
injury and renal function injury between the two groups
(P>0.05), but the total incidence of adverse reactions in the
study group was significantly lower than that in the control
group (P<0.05) (Table IV).
Comparison of quality of life between two groups of patients.
The quality of life in the control group was improved in
10 cases (15.63%), stabilized in 25 cases (39.06%), deteriorated
in 29 cases (45.31%), and the improvement rate of quality of
life was 54.69% 30 days after discharge. In the study group,
the quality of life was improved in 16 cases (19.05%), stabilized in 46 cases (54.76%), deteriorated in 22 cases (26.19%),
and the improvement rate of quality of life was 73.81% 30 days
after treatment. The improvement rate of quality of life in the
study group was significantly higher than that in the control
group (P<0.05) (Table V).
Comparison of 5-year survival rate between two groups of
patients. The follow-up results showed that OS in the study
group was 45.24% (38/84) at 5 years and OS in the control
group was 20.97% (13/62) at 5 years. OS in the study group
was significantly higher than that in the control group at
5 years (P<0.05) (Fig. 1).
Comparison of serum PSA levels of two groups of patients
at different time points. There was no significant difference
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Table V. Comparison of quality of life between two groups of patients [n (%)].
Group

n

Improved

Stabilized

Deteriorated

Improvement rate (%)

Control group
Study group
χ2 value
P-value

62
84
-

10 (15.63)
16 (19.05)
-

25 (39.06)
46 (54.76)
-

29 (45.31)
22 (26.19)
-

54.69
73.81
6.649
0.001

Table VI. Comparison of serum PSA levels of two groups of patients at different time points (mean ± SD, ng/ml).
Group

n

T1

T2

T3

T4

F

P-value

Control group
Study group
t value
P-value

62
84
-

63.42±22.13
64.14±19.24
0.210
0.834

5.82±1.87a
4.65±1.31a
4.446
<0.001

4.21±1.23a,b
3.44±0.87a,b
4.431
<0.001

6.46±1.52a-c
4.13±0.93a-c
11.450
<0.001

418.944
811.626
-

<0.001
<0.001
-

Compared with T1, aP<0.05 compared with T2, bP<0.05 compared with T3, cP<0.05. T1, three days before treatment; T2, one month after
treatment; T3, two months after treatment; T4, six months after treatment.

study group was significantly lower than the control group
(P<0.05) (Table VI).

Figure 1. Comparison of quality of life between the two groups. The followup results showed that OS in the study group was significantly higher than
that in the control group at 5 years (P<0.05). OS, overall survival.

in serum PSA level between the two groups at T1 (P>0.05).
Compared with T1, serum PSA levels in T2, T3 and T4 groups
were significantly decreased (P<0.05). Compared with T2,
the serum PSA level of the two groups of patients decreased
significantly at T3 (P<0.05), while the serum PSA level of the
study group decreased significantly at T4 (P<0.05), and the
serum PSA level of the control group increased significantly
(P<0.05). Compared with T3, the serum PSA levels of the
two groups at T4 were significantly increased (P<0.05). At
T2, T3 and T4, the serum PSA level in the study group was
significantly higher than that in the control group (P<0.05).
There was no significant difference in serum PSA level
between the two groups at T1 (P>0.05). Compared with T1,
the serum PSA levels of the two groups of patients at T2,
T3 and T4 were significantly decreased (P<0.05), and the

Comparison of relative expression of serum miR-493-5p in
two groups of patients at different time points. There was no
significant difference in the relative expression of serum miR493-5p between the two groups at T1 (P>0.05). Compared
with T1, the relative expression of miR-493-5p in serum of
the two groups of patients at T2, T3 and T4 were significantly
increased (P<0.05). Compared with T2, the relative expression
levels of serum miR-493-5p at T3 and T4 were significantly
increased (P<0.05). Compared with T3, the relative expression
of serum miR-493-5p in the two groups at T4 was significantly
increased (P<0.05). At T2, T3 and T4, the relative expression
of serum miR-493-5p in the study group was significantly
higher than that in the control group (P<0.05) (Table VII).
Comparison of serum miR-195-5p relative expression in
two groups of patients at different time points. There was no
significant difference in the relative expression of serum miR195-5p between the two groups at T1 (P>0.05). Compared
with T1, the relative expression of miR-195-5p in serum at T2,
T3 and T4 was significantly increased in both groups (P<0.05).
Compared with T2, the relative expression of miR-195-5p in
serum at T3 and T4 was significantly increased in both groups
(P<0.05). Compared with T3, the relative expression of serum
miR-195-5p in the two groups at T4 was significantly increased
(P<0.05). At T2, T3 and T4, the relative expression of serum
miR-195-5p in the study group was significantly higher than
that in the control group (P<0.05) (Table VIII).
Diagnostic value of miR-493-5p and miR-195-5p expression
levels in patients. According to the clinical efficacy, the
patients were divided into RR group (n=71) and non-RR group
(n=75). The serum levels of miR-493-5p and miR-195-5p
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Table VII. Comparison of relative expression levels of serum miR-493-5p in two groups of patients at different time points
(mean ± SD).
Group

n

T1

T2

T3

T4

F

P-value

Control group
Study group
t value
P-value

62
84
-

1.07±0.78
1.12±0.67
0.416
0.678

1.38±0.68a
1.67±0.69a
2.526
0.013

1.62±0.57a,b
1.98±0.89a,b
2.789
0.006

1.88±0.73a-c
2.34±0.81a-c
3.535
<0.001

14.508
37.815
-

<0.001
<0.001
-

Compared with T1, aP<0.05 compared with T2, bP<0.05 compared with T3, cP<0.05. T1, three days before treatment; T2, one month after
treatment; T3, two months after treatment; T4, six months after treatment.

Table VIII. Comparison of relative expression of serum miR-195-5p between two groups of patients at different time points
(mean ± SD).
Group

n

T1

T2

T3

T4

F

P-value

Control group
Study group
t value
P-value

62
84
-

0.65±0.29
0.64±0.34
0.187
0.852

1.12±0.35a
1.59±0.41a
7.278
<0.001

1.43±0.45a,b
1.97±0.54a,b
6.401
<0.001

1.71±0.61a-c
2.48±0.65a-c
7.261
<0.001

65.489
203.549
-

<0.001
<0.001
-

Compared with T1, aP<0.05 compared with T2, bP<0.05 compared with T3, cP<0.05. T1, three days before treatment; T2, one month after
treatment; T3, two months after treatment; T4, six months after treatment.

were detected in the two groups. The expression levels of
miR-493-5p in RR group and non-RR group were 1.78±0.43
and 1.38±0.39, respectively, the difference was statistically
significant (P<0.05). The expression levels of miR-195-5p
in serum of RR group and non-RR group were 1.97±0.41,
1.24±0.37, the difference was statistically significant (P<0.05).
The receiver operating characteristic (ROC) curve of the
serum miR-493-5p and miR-195-5p expression levels in the
diagnosis of patients was drawn. The AUC value of the serum
miR-493-5p diagnosis was 0.829, the sensitivity was 72%, and
the specificity was 85.92%; the AUC of therapeutic effect of
serum miR-195-5p was 8.95, the sensitivity was 90.67%, and
the specificity was 71.83% (Fig. 2).
Discussion
PCa is one of the most common adult malignant tumors.
Approximately 220,000 American males are diagnosed with
PCa every year. Androgen deprivation therapy (ADT) is one
of the main methods for PCa treatment. Male patients with
metastatic PCa almost all develop drug resistance to primary
ADT and develop CRPC (18,19). In the past, treatment
options for CRPC patients were limited. In recent years,
new androgen pathway inhibitors are becoming the mainstream treatment methods for CRPC, such as abiraterone
acetate and enzalutamide (20). At present, there is no unified
administration method for treating CRPC through androgen
pathway inhibitor clinically, and the curative effect and
side effects by different administration methods are also
different. It is of great significance for CRPC patients to

explore the administration method with better curative
effect and safety.
Serum PSA is widely used as a biomarker for PCa
diagnosis and is also a powerful prognostic marker for PCa
long-term risk (21,22). Some studies (23) show that the serum
PSA level of CRPC patients has significantly decreased after
using abiraterone acetate, and the early PSA change is related
to the survival rate of patients using abiraterone acetate, i.e. the
increase of early PSA leads to poor prognosis of early chemotherapy. The results of this study show that the serum PSA
levels of the two groups of patients significantly decreased
after treatment and the decrease in the study group was greater.
Similar to the above results, it shows that the two administration methods in this study can effectively reduce PSA levels,
and the administration method of abiraterone combined with
flutamide could decrease the levels more quickly.
Abiraterone acetate is the nursing standard of CRPC,
which can improve the overall survival time and progressionfree survival time of CRPC patients and reduce the
deterioration of the quality of life in metastatic CRPC
patients. Currently, abiraterone acetate has been approved by
more than 70 countries (2014) for the treatment of metastatic
CRPC patients who have not received chemotherapy (24,25).
Research (26) results show that abiraterone acetate also
shows significant anti-tumor activity in CRPC patients after
receiving docetaxel, and has good effects on safety and tolerance. Flutamide is the first nonsteroidal antiandrogen drug
approved by the U.S. Food and Drug Administration (FDA)
for PCa, which can block the action of androgen testosterone,
prevent normal growth of PCa cells and achieve the purpose

1928

ONCOLOGY LETTERS 20: 1922-1930, 2020

Figure 2. Diagnostic value of miR-493-5p and miR-195-5p expression levels in patients with therapeutic effects. (A) The expression level of miR-493-5p in
serum of RR group was significantly higher than that of non-RR group (P<0.05). (B) The expression level of miR-195-5p in serum of RR group was significantly higher than that of non-RR group (P<0.05). (C) ROC curve for the diagnosis of serum miR-493-5p in patients. (D) ROC curve for the diagnosis of serum
miR-195-5p in patients. ROC, receiver operating characteristic; RR group, response rate group. *P<0.05, compared with RR group.

of treating PCa (27). Basch et al (28) showed that compared
with placebo combined with prednisone, abiraterone
combined with prednisone can prolong the response pain
progression and median time of CRPC patients undergoing
chemotherapy treatment, and the median time for deterioration of health-related quality of life (HRQoL) is also longer.
Fizazi et al (29) also used abiraterone combined with prednisone to treat CRPC patients. The results are similar to
those of Basch et al (28). The median overall survival time
and radiological progression-free survival time of patients
in the abiraterone group (androgen deprivation therapy and
abiraterone conbined with prednisone) are significantly
longer than those in the placebo group (androgen deprivation
therapy and double placebo), and other indicators observed
in the abiraterone group are also better than those in the
placebo group, such as the time of pain progression, subsequent PCa treatment, chemotherapy initiation and prostate
specific antigen progression. In recent years, it has been
reported that the use of carbamide and flutamide in patients
with PCa prior to the use of abiraterone does not rule out the
effects of abiraterone (30). The results of this study show that
RR in the study group was significantly higher than that in
the control group after treatment, the total incidence of toxic
and side effects in the study group was significantly lower
than that in the control group, and OS in the study group was

significantly higher than that in the control group for 5 years.
This indicates that abiraterone combined with flutamide has
better curative effect and lower incidence of adverse reactions in CRPC patients than single drug.
Wang et al (31) showed that miR-493-5p is downregulated
in PCa cells, c-Met, CREB1 and EGFR are downstream
target genes of miR-493-5p, and miR-493-5p inhibits cancer
development through AKT/GSK-3β/ Snail signaling in prostate cancer. Cai et al (32) reported that the downregulation
of miR-195-5p in PCa tissue is significantly related to high
Gleason score, positive metastasis failure and biochemical
recurrence, and they confirmed the tumor inhibitory effect of
miR-195-5p through in vitro PCa cell invasion, migration and
apoptosis experiments. Linder et al (33) also reached the same
conclusion as Cai et al (32), that is, miR-195-5p can inhibit
PCa tumor, overexpression of miR-195-5p can inhibit PCa
cell migration, invasion and epithelial-mesenchymal transition
(EMT). They also pointed out that fibroblast growth factor 2
(FGF2) is recognized as the direct target of miR-195-5p, and
miR-195-5p can inhibit PCa cell metastasis by downregulating
FGF2. After treatment, the relative expression of miR-493-5p
and miR‑195-5p in the serum of the two groups of patients in
this study significantly increased. The above research shows
that overexpression of miR-493-5p and miR-195-5p significantly inhibits the migration and invasion of PCa cells and
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acts as a tumor inhibitor in PCa cells. Therefore, we speculate
that abiraterone and flutamide may inhibit the migration and
invasion of PCa cells by increasing the expression levels of
miR-493-5p and miR-195-5p and also their molecular mechanisms such as the antagonism of androgen receptor miR-195-5p,
thus, reducing the progress of PCa and achieving the purpose
of PCa treatment. At the end of the study, we also examined
the diagnostic value of miR-493-5p and miR-195-5p expression
levels in patients. The results showed that the AUC values of
the therapeutic effects of serum miR-493-5p and miR-195-5p
were respectively 0.829 and 0.895, indicating that they both
have a certain diagnostic value for the efficacy of PCa.
Collectively, abiraterone combined with flutamide has
better curative effect and lower incidence of adverse reactions in CRPC patients than single drug, and can increase the
expression levels of miR-493-5p and miR-195-5p in patient
serum.
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